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mm 



m 



3 ] * n v V M?«# GHz m<D&mi£ L S If ^ tl 



i 
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^2 0 0 2 - 1 1 8 6 3 3 ^ 

rA. 

mat > * r > ^ttartw ^ttu £Ri«»*w» 

£#$fcti-£f&faff^3~5©|^ V^tlfr l^fE^iSM^teMS/X-rA 

o 

©f*u v^*i#* i ^^©iffsi'fi-^^:*^" 

^■s tis*3t*e*s - £ &««a-r-&i&«a»#« i ~ 7 ©ft, v^*ia> i ^iffia 

[»##9] B«IEfcSH»«> ^T3^U-t, x#y*h^7, 
flf^ 1~8 ©ft, VNTti^ 1 ^lH*©^M-^^^^^^» 

£f &ttrfB1t#^ 1 ~9 ©|*u v^ttfr 1 ^sB^©i^5i'fS#^^l^^ - ^ ii "' 

[fjf ^ 11] K 9 >f AH» £ J: V f - * S i * fe » S i G e © 
MO S • F E T> ifcttGaAsOnf^^I/MES • FETT^5>Kii© 

i ^^©leaM-t^^^^-^- 

[»#«1 2] WOh7>^^:i»^^MO S ■ FET, 
MES • FET, ^jK-9h9>^*«a©^9^*«:II*bfeil*^** 
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02 0 0 2- 1 1 8 6 3 3 ^ 

[0 0 0 1] 

rcz>#gEp!te> 7*4 ^ f /i/f ^© ^ n y ^ HWR^ 2 G H z a±o*a* L s I 

[0 0 0 2] 

Cl©«#©^y^y&t-S^y^jlK»©M»««*i«^*- 5 3 3MHz (Ra 
mbusynh^V) &Cii€f1\ «ft L S I C»»jatf^> F«^L S I ©S 
#K#bT*J&bTV^!lKJRT?&5. LSI ©##«a&XA-XK:'r&fe«). 

G H z ^ A t S tC & o T AX * D v V <D 6fc# & & o 

#^fe«)>KMili^ J e®#tt^^bTv^T : feGHz^^a^^^i®e)^v^ 0 -r 
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0^2 0 0 2-1 1 8 6 3 3 ^ 

MlT£&©MS^£ft^&TGHz^#T*£5££K:&So 
[0 0 0 3] 

— 3\ ?^^l*©**«: : 3MM'***fc* I n t e'l»2001 Symposium on VLSI T 
echnology (2001.6 Kyoto) Vtf- 2 0 n m©MO S U 20G 

Hz^ 2?#;Mt#£4ra"e^&£bTv^ (2007^lC^"eSS ii^M) □ b 
frU 2 0-5 0GHz©f-f S?#;M&#& 1 0 mmj%<D* v zfftmWZM&fc 
tb K tt R C ftjft«IIH*IC J: S b fc*ffe«i»«K: J: 

[0 0 0 4] 

b <fc e> £ -r & mi 

^ n y ^?JI W 2,GH z g±©SI^ L S I^-y^fcfgttStl, -fclBL SIf 

y ^ t m^o) ^ y 5t y & * & * v zffrmmzm-^ ghz ©#«©?* * ^wss 

[0 0 0 5] 

J:«WiB b9y&x***VTa>#v?Ty* 

tefW-eafcTgaiSE-r sa^ift r ;v =r y XA^ci^Kii^ffiK: «fc y rats n s ta 
g& (&rr, 3te»r^=fyxAia»^fcv%^. ) ©#a> h7>^^*^ffit 
fr < mmvfcmmmt. tms&© a * >«» & b & f^« - £ ft*** % 

-h, fro, EM&§l^®w-r^^§:^<t-ri:^^6tLSo 
[0 0 0 6] 
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^# 2002-11863 3 ^ 

,7Mi:'S!ot^siit% -en^tKOft/j^ais*. ^usstisK&cDiiHR 

[0 0 0 7] 

&ls suss, **»*<B*^iii»£#jc«sh9:/s*;**© 

^Alc£v\T> .|&SB«F«lcMOS^»-fe>^r^^* ? SSJWlSti*i:*Jc> 
[0 0 0 8] 

-ejaunHttt-r £ * T*#tt >r > ^ - # > * -e*^ s tusa-fe > 

[0 0 0 9] 



ttJ3iE4# 2003-3038921 



2002-1 18633 ^ 

W«fiaaMi»tt* ^73^l/-t, ^Jvfh^r. ^-^^^^^7, # 
[0 0 10] 

[0 0 1 1] 

$*>fC, K^>f^ia»feJ:tFl/^-^ia»©«»3l^ttSi*fca:SiGe© 
MOS • FET , ifettGaAs0nmfl/MES 

/<t(0b7>^^iCffi«WmCMOS • FET, MES • FET, A^tf 

So 

[0 0 12] 

[^^©lljgco^] 

• L S I*f-vzf<D I /O K^-f A * l^-AE(ji&#j£ 

AN* ^ y YWM 3ff2bZifi. ^« 4 tc « **5> > K^#»> - i: 

W2») «T. H5, 06, HI 4, 021, 02 4, 025, 02 

[0013] 

6 tfJSE4$ 2003-3038921 



0#2OO 2-1 1 8 6 3 3 ^ 

So 

«k:«^ ii u r tort t i£msL<D-mmm. Z^/v M^mmx'$> § . 

£T&S 0 GHz©y\Vl/XtC*fbT 2 0GHz©ti8^ 

&v^A;i/*ic^m#;tf£C&o I^DAVbxM?ttT%3£*>±#>;B#r^ 
t r (StTUHfrMt f ) ^A(ftJ&«if, fl^fclS^&©x*;b^#jiK. SffeJ:*? 
U ^^*^eitl{Ci&ll^©Mti[ f felgtSi:, f = 0. 35/tr, £ 

[00 14] 
[0 0 15] 

fu$£<Z>I n t e l©CPU0i^tt, *M?«2 0GHz®9 f&Wsffl%k 

$.T**mmizirz> 0 r*U£, l 8 oghz i:^e>£^Tfe§o jtit$« r = 

4<?>m%&i&'t&m&<?>mMwt : &mtei. sx 1 o 8 m/ s no 

GHzffll/4^U4 = 2 10Ami^ 1 3£oT, _tfB&IS£jttt£fc#) 
, L S l^-vf(D^(Dmm^\t2 1 0 timSUilZ]gt>irZ.£.tfT*mft\ l \ 



ffitiE# 2003-3038921 



^#2002-118633 ^ 

[0 0 16] 
[0 0 17] 

■€-<Z>«SKai#^fBBd i/d t JiJiiUftJCJQiy, v = Ls (di/dt) ( 
Tt5 (Vdd-v) „ ^n-> *MM»U^ftJt^£^e>r ftttlBIK 

fcraHrcasfc-rsfc&tf, Mii5:i«stsiciiipH, t*&;foi5>@3a 

fc&fC&L s = 0. lpHfC-TS^, fcb felZL,f£ttM£tebte^ 
[0 0 1 8] 

GHzf©f^±^»J tr-lOp sJBTFKlLfciiS, ^VI/X^M^ 
E C L IK & * mm L * 1/ > h 7s >f V ^ M K 9 >f A » Z. <D IHf ® & & 1$ f * #> © 



ffi|iE# 2003-3038921 



012 0 0 2-1 1 8 6 3 3 0 , 

LJCfSfcoTn-MOS 1 «T?tfSofcH»ISBn?»S. CMOSTf«|*l 

o 

[0 0 19] 

H 2 <z> «fc e> £**© h 9 > # 85cef£/£ b fctttvtffc £> v>„ 3 © h 9 > 
*K:*Wfcofc#ofcJBi«R E (3) tiu pngS^l^tSlHI^Sffi 

[0 0 2 0] 

HI 2 © 1/ 5/.- A tt&Siaft @ £ b 3 tlT V% S F 9 >f £ H C HI 

[0 0 2 1] 

r©tSi£©^JStt£S/^l/-^3:/^|gbJ:e> 0 @3*Ur = tf = 10 

ps (3 5GHz©;m^iiK) jcfett«*»w©F9>f^iaKT?. nm 

lffiV dd =2V, £&$gR££0. 0 5V (S««tt^SI*©fe«>- 0. 1V > 
iCgg^bfeo *©S/^aU-S/a>3jg*«:H4JC^'t. R8, R9 (5, 6) ft 
SSB£E-&S*fi5 5 0, Rl, R2, R3 (7, 8, 9) t± h 9 *->fB#t 
5 0 0 Qm o Ul, U3ilU2, U4 te^Sr h ^ > # ©^ V^Wsi^ 

mmht~%(DX'$>&c */§3.i/-s/a>mVr<D*yi&tfco. ooiq, 7tym,m 

lMQTf*8. C4, C5, C6, C7 

©1 Of F£#i£Lfco e^S&l OttLS I ftXfflm»!MteMV}£Bt>ft>Z 5 
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0^2002-118633 ^ 

H-^>X&#^Tf-^<fcUiC^i:bT, 15QIC«£U 7. 5mm(Z)I^ 
^^tSil^ife. **3Wcf*y tf»6ftfc^-f ^a^^/** 2 0 p F 
i:bfeo rrtLiiW^3>f>t©f^>^?^>^^ 

V*fc*>, *tM***#*V^U lpHtbfe. 2(0* -5 CS/ 5/ 

[0 0 2 2] 

<>■ iv (i i) fc#«ic«v^, amxatfj-ctta 
r©Wtt2 0 0 AA (i3) t&'j, iF7>f;^^y, ia^*fey2v 

[0 0 2 3] 

£lffl«tf&V\ h7>^^^'->tH 0 f FtW >f>b (>WM* 
ftoMfc) ^tiS^-fT?**^. ^<K^.TVN«;v^<z)ttffi«^lc#*'r*^e> 

^©«ffi^#tcisx^^^>^^^©^»^^^^^*^ v ' fe&M 

[0 0 2 4] 

ft3£*M&lc£ttS**-$^ 5 s -f *^*-S*©»W (2tpd) ©iHUc&offi 
Ops^fey, ^nJ^TCDMSISr^^MmffclilBIffli:**. 40 P s 
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2002—118633 

ft 

[0 0 2 5] 

*v^ttl®<z>^9>y^*©M?aIal^l^*#^s*lTv^si^:. (2) ft>*9>f^ 
«aMfcati*«*T?**ifc(«*)- (3) m- y^m^rfcauwrc** 

#31 (02) T?Jfc»J«V^ -i^y7>F?:iii:ifeiit^^m (6) 

«u mmm&®m*mmw,ffiz K9>f/t©nicwta*iTv\»«a. (8) sat 

F^>f/^^C^3i^#3tOD*lC^, **l^ft<Z>***/l/ (MOS - FET0 

So 

[0 0 2 6] 

(8) ltmS<DC4, C5, C6, C 7 ©*«*ffi&jR«l#tcSflIE , S"<& £ 
[0 0 2 7] 

^KHRv^-frfetife^-^^-n/m^ (nMO s tiitfli^lSt©!^^^ T 



i i 
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[0 0 2 8] 
[0 0 2 9] 

b 3 y vt, z tfismcMft b & v yr% fcsiffl t±* h^y * m&wmk. 

tft*J ic<v^ i©BIHB&ia2 7©pMOS h^^^x^flMfefeoTffiiW^S 

o 

[0 0 3 0] 

pmos h^ypxtommonmft^-xB^ 3/D-v-*s<z>fc£ 

2 7®^^^ >5f-h«^^^jSm^(Z)^tC«#^l^bTC ox ^ 



1 2 



ffitiE# 2003-3038921 



2 0 0 2 - 1 I 8 6 3 3 

t^<„ z.<D%k**mmz?-hmBi. ^ifi^c mos ttzzmz 8cD£e>&w 

[0 0 3 1] 

C ox = e ox S// t ox 



rv w o =2V • (c -C mitl ) <Z>«#*£*»e>&A 

swing ; c ' w tran v swing w ox . min 
[0 0 3 2] 

##*BEO. 5V, C ffloS =5fF, C min =2. BfFfcU *-MC 
, »Cff^««f*Q tran -l. 2 5 f C£&y, »«*i trail =5 0/tA*« 

[0 0 3 3] 



1 3 



ffiSEft 2003-3038921 



^2 0 0 2- 1 1 8 6 3 3 ^ 

MOS h^yV^^t7^^H<DmmX'mm-t^ 0 2o®nMOSh7>^^ 
[0 0 3 4] 

0 2 70PMOS h7>^^S^-^illtCMOS h =y y V* Z t. M C^f 
g©;\*7 # # (FET0V-Xlth F W^«M£^l,£2^<DtSi&iit^ 

2©i:e)ic7i^^^©^*^M^b^*^7>ic^i^-rs« ; it^ -r&fci^ m 
o s h 5 > i?^ ^ Mia ti>S^tN-;i/ fetffits. £*i#v-;**fcte K 
w >«ffi#e>sfeft&tf*pic>&y. iwucmos h ^ > # om&mzi&^te 
arttm^sr^ja-rs^jcfts. mo s h ^ > ^ #m^&jfi&ffi bfc w-*uifc 

s * jc 3& y , wmmffi * nm mx^zz^o m^mm. zmm-tz &^m®& tu.* 

[0 0 3 5] 
[0 0 3 6] 

EI7iC USz-^m^CDM^^^o iil/S/-;H7>yx^ffln 1, n2 ( 
2 1, 2 2) ttfi«fll*A*©fe«>. H5^>H6i:W«|JC, aatfx/i/flBS** 

n3, n4, p 3 Ii7 ^ f ^ * b 7 > 3! ©fc*, tMt^t'^S 

1 4 ffi|iE# 2 003-3038921 



2002—118633 



. nl, n2<DBLtiMft*%MlsXX?9*Z* H 5 £. HfttC bT. H6-©J:5 
[0 0 3 7] 

[0 0 3 8] 

tC ®T® 5% b & ® # H 9 T* & S o 
[0 0 3 9] 

sfc-r, (30) ©m®&^@i-^o ««• 

K©* V^ f J >^&3i<"*"*fe®* TX^^ bJfct /w^ l'. 5#S* l> 

fe~?i&mtf%>&o S3ic, 3*1*7 y >s;©»»'*aiw*fe«>, s /a > 1 . 5 

UK) ^H^-r§^^l?&-g>o K9>f^?>l/5/-.rt#3itt 5 &'&5AA SCGHzfiU: 
[0 0 4 0] 

^m&^bfe^5ibfe«Si:bT#^Et- So 3*lJCJ:S«im«, *7#*IIW#ffi 



ffiSE# 2003-3038921 



2002-118633 ^ 

o 

[0 0 4 1] 

F;i,-:/£®oT^>^C&5£££i»lt^££*-e&£o 
[0 0 4 2] f 

^> FlC*fr bTX F y y ^|R»^««#&^bTWllKS*iS#aT»» * F y 
* £ n <e > > FISI©*«#MWI? # a *e > > F & L T«UZ> :* M 
vj/^iSgg&il^M-a-b, ffi©^F y y^aiKKi r F#S:-^^.Tb*^- b^U rcD 

Ftt#-9l»i:-#®%»(Z>Tf, 3^>^>Ki:«»JtS 

msr^li&K r^n^y^^ F4:^jy«bfe«-^i»M©^9> F& 
|g^fez:i:o^i?fe'5o zi<e>#§0J!&c;}3^t, *#^#«)jS^y ©■tofrtf^y-B 
ill (M#»fc«#»M^9>F9>r» ©Wili 
[0 0 4 3] 

8 0tf^l 0 l<Z>iSB£l 0 3#B3 8<D&mni 0 2m 0 4# 

fltflHEttfc f e T*>««:©^ffiTf m**«»T««o xfi »; F B T©#*T?^^ 

| (T2) (Dlf^y F&H?^Sfr#teffrSMSfcbT»5. 
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[0 0 4 4] 

fclC, 2 3 0mmW5 (^>f >/X^-X= 1 / 1 . $#'Bi-f > 
50Q) ©V>f *n*hU V^jlSlMSL^^^^f h^7i8SSPL©SA7 

Lfe<D&-Z, ffi^if-f Ktt 1 OMe g Q (Dffiffi* A*lT#fri*£ $/ ^ a. 
>»*f*l* ! feH4 0, 04 1aV*. EUOKlfcV^ 2 P o r t i:V\e>ii^|5iS. 
1 0 5&C^i!|S^*-#£A#LT;i3».K *m»FR-4, BTWJ?X ^7 

[0 0 4 5] 

®4 lfCfeVNT, mmWtmi 0 6#^#$tf£l 0 7, 1 0 8, 1 09i:^i 
rLl/-$/3>^e>^-f^n^bU y^JIJIMSLt^^'y^ h^7i»»S PL© 

[0 0 4 6] 

mmmmzm^bth&mmmm<z>mi&*7F-t£mi o©£3&c&&o 2^0 
sb3*s*itv^s*«, n^r^^©sEii« / <T»e#©^ / <~^^*^^^ 

t, 2mSk±a>*>'<-x (2S) ^lt5rMW7a^u-th, 

«i8&it©x^-^5:ii$icitif«±©^^-^ (s) x-mmmMx^-x 

[0 0 4 7] 

»««#©&# y tra^©2 s ©jtK#y (Bio) T*&y, #- 

#- Kx^>y^ h^TTiiHi^iW^- KftjcStsSfcto, s ©&#y T? 
<Jd-2>„ 

[0 0 4 8] 
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/iN$<^§o T%a<Dmmm<Di:hmmm* a (a>D ntzu, v^tf-w^ 
b<DM%j&mnm%:mv aict-s &ofcmmm<Di<%^y \>vt» b*m 

3^1/-+, F*#* * h^7Mlc^T%jA#y s <Z>«gKT*im#3&8i^ 

riW.&^^Tfft^-f s. 2 st^»iWit;t^5rii^& (1/2 

) s©V/l/*r-l/S>;* bJft^fcfiJt'tS (3/2) s (i-&fc>%, 2S 

-i/2 s) tf&m.izMnz>nmn£&$> 0 &m,<Dikmmmftiv>f=.&>> 

-U^hOJfcRmsp&bil'rsfc, IX (3/2).+ bX (1/2) = afcV> 
o #Mft#^: i: & & #\ *$B#©J£# y #*fM># £ SBft© 2 fUTitM L T§? < & 
U, HlT?}ib=-2agSt«;5 0 
[0 0 4 9] 

#cicbii2 (a) -e^-r«fce»ic n^A, ifr*-^*^©^ 

^^^W»fi»Jf©J:b»«^S:3 mfiSSSttl. 7 3X10 8 

[m/s] £&»J. 1 0 0 /imm®-&<Dfcm.mtl\Z0. 5 7 8 psil^5. -tl 
\,Z£M&<DrtfrX3L'*>±tf*)mmZ. 1 0 p s fc«SL/fcfe«), «C©J:^<fc«**« 

j£3 £ T v^ § fc#*R"e # s . av-y *S#tc x * ;i/^^nt 

578x2 = i. i56ps t& y > i o p s cdibijc 8 . 5 jg&teBrtB&B^isn? 

fes. z<D&wm&T'ft%±ftv&m*KmmfeiiMmzm-tz> (mi 2 (b) 



1 8 
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0^2 0 0 2-1 1 8 6 3 3 ^ 

(t50Q/2 0 0 Q©U7yf 0%ttj85fi1-<&. JtttftJCi 

#7 t p d<t r^»tl«^S8^©»#tt*l«-eS*©-Ct r>7 t p d <Z>#j$ 
[0 0 5 0] 

[0 0 5 1] 

J^_hl? F 9 4 U 2/ - i/^fA©fAVXi: III8|lft £ 1ft 98 1/ - 

^t»ts@w#ib, *©«»«:4Mifu a^r;i/=fuxAius& (52) 

[0 0 5 2] 

©^SVx«E*©WT® : »l3ttt^v^r~^ J ?>^ , U > hBB»ST*Bl*ifcv^8>, " 
ti^*»y^ h^-ri»»^a*bv^B&#3i-e»S. Ell 5 (a) ©¥®BU*^y 
7&3£BlT?Jlfcere&S. K9>f^ (5 3) ^&2^l/-t»ttS:IlTf*;^ 
A°>yF (5 4) JCMU, IIt*7'J y^y^g^Cfc yffiSI*JCSSil!»S*i*- 
A° y F Jf J: *J T K < »J Z. tf £ 9 9 V FIR & 7 U v 7* v -Join V Fbfe 



ftJIEff 2003-3038921 



^p2002-l 18633 ^ 

5S (Hi 5 (b) ) (D&olzteZ* KM&;*#y ^JiT^TJv^ 

CDTif^©»§:l^lfc > r'5fe*illlSw e |; y 1. 2~1. 5^&StS3t^M* b 
^©ft&<?DlI9#£^t-^ w^s, (d + t) ^s/2, d^h x , d^2h 
2 T?3&Wtb«3&e»*v^ F5>f^&*fittK:i/i/-^yK (5 5) tftttffe 

<{£>f ^tr-^f^^ic^-rs^^ (5 7) i*^^tiT^s 0 wfOTi3a*e# 

[0 0 5 3] 

^it^aPic^vNT .(5 6) eii 5-e^e>^©<t e>ic/^^ia^ 

[0 0 5 4] 

(1) KfcT y^tf) 2^©tf yftx^ v 9 b^TflBIH Ktt 
[0 0 5 5] 

h & v % „ y y > h s»fi©8i»*«*?is» t;^^S:*/ay>^bfei:*%«ai 
Way >^Sft%iiI^ft *«^ttHffcD«cA««#«)6tiri:Jc«iy, 
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#2 002 — 118633 



[0 0 5 6] 

6 0) Si»ffi*ttiWl»ttHi^K:jR»s*^x*tt-e$T%, y 

[0 0 5 7] 

y K^y^tM£fctgifT*#5fc#>, ;1 y ^r - Safari: KIMfoi 
[0 0 5 8] 

= 4. 5 i: ^^^^ h^T»©#'ffi-f>tf-^r>x^^ (Harold A 
. Wheeler) (015 ©fB##M) 
[0 0 5 9] 



[0 0 6 0] 
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^#2 0 0 2-1 1 8 6 3 3 ^ 



m jc t ti izmmw &mmm. 

[0 0 6 1] 

iUCwaiOO^mt^S, Jb5£<fc U d = 1 9. 5#m£;&£ 0 rtlTf^y 
[0 0 6 2] 

fctf), Ell 8<DJce>&crcm#^;g|^&£ «fc3Kll/>f 7* ht5. ^t>^-©j: 
[0 0 6 3] 

*C&5 0 33T% A, Bt^KW. ^AB=1 1 |***ftrCy FN®** 

sgiiii-rso ^*i&aaRt L»te^v K^ic^v>TR3tRABS:-^^-rs^o 
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